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OneMap is an environment for constructing linkage maps of outcrossing plant species, using full-sib families derived from
two outbred parents. The analyses are performed using a novel methodology based on the maximum likelihood approach for
simultaneous estimation of linkage and linkage phases (WU et al. 2002), which has been successfully applied to sugarcane
(GARCIA et al. 2006). It is implemented as a set of functions for the freely distributed software R, and handles pairwise
marker analysis, marker ordering and map refinement. The software is freely available at http://www.ciagri.usp.br/aafgarci/
OneMap/.
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Genetic maps are of great use to breeding programs,
because they allow the localization of QTL’s, i.e.
genome regions containing loci affecting a quantitative
trait (DOERGE 2002). For many species, due to their
allogamous nature, it is difficult to obtain homozygous
inbred lines, and therefore the traditional approaches
used to construct linkage maps for F2 and backcross
populations cannot be used (GRATTAPAGLIA and
SEDEROFF 1994).
Traditionally, the construction of genetic maps in
F1 populations has been achieved using the
double ‘‘pseudo-testcross’’ strategy (GRATTAPAGLIA
and SEDEROFF 1994), in which markers segregating in
a 1:1 ratio (testcross configuration) are analyzed with
traditional statistical approaches and softwares, such as
MapMaker/EXP (LANDER et al. 1987). However, these
are not suitable for markers with different segregation
patterns and have the disadvantage of resulting in two
separate linkage maps, one for each parent. Presently,
the most widely available software for genetic mapping
in F1 populations is JoinMap (STAM 1993). It handles
the analysis of markers showing different segregation
patterns in both parents. However, the methods used
for marker ordering in linkage groups and recombina-
tion fraction estimation are based on minimum squares
approximations for multipoint estimates of distances,
and not on the maximum likelihood approach, which
has several advantages (WU et al. 2002). Recently,
GARCIA et al. (2006) compared the results of analysis
from JoinMap and using Wu’s methodology for sugar-
cane mapping, and found better results for the latter.
Actually, it was the sugarcane mapping that led us to
the development of OneMap.
OneMap software was developed to facilitate the
linkage analyses in outcrossing species, using the
methodology proposed by WU et al. (2002). It is
implemented as a set of functions for the freely
distributed software R (IHAKA and GENTLEMAN
1996). Algorithms were coded in C language, while
the data manipulation functions were coded directly in
the R language. It is currently available as source code
for Windows and Unix.
LINKAGE AND LINKAGE PHASE
ESTIMATION
The core part of the software is the simultaneous
maximum likelihood estimation of linkage and linkage
phases between markers, according to WU et al.
(2002). This methodology allows the analysis of a
mixed set of different marker types containing various
segregation patterns, such as 1:1:1:1, 1:2:1, 3:1 and 1:1.
OneMap is capable of handling all possible cross types
and, therefore, any data set can be analyzed, besides
the more complex F1 populations derived from two
outbred parent plants.
To our knowledge, no other software has been
implemented to handle these analyses. Thus, although
being very promising, this method has currently been
underused by geneticists.
CURRENT FEATURES
The first version of OneMap covers various steps from
genotype data reading to genetic map refinement.
There are functions to perform the basic two-point
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analysis between markers via the EM algorithm
(DEMPSTER et al. 1977) and, based on its results,
assign markers to different linkage groups.
Next, marker ordering in linkage groups is
done using the Rapid Chain Delineation algorithm
(DOERGE 1996), which is not computationally inten-
sive and only requires a matrix with recombination
fractions between markers. Finally, the more informa-
tive multipoint (three-point) analysis may be used to
check the local order of markers in a mapped linkage
group and also to refine the map distance between
adjacent markers.
There are also some data manipulation functions
that make OneMap usage more flexible. The criteria
used in all steps by the software are completely user-
defined and it is assumed that the user has some
experience with genetic mapping and the R language.
Nonetheless, there is also a tutorial available, intended
to get users started with OneMap. It comes with a
hypothetical simulated data set, used as an example to
illustrate the usage of OneMap functions.
PERSPECTIVES
OneMap is free software and can be changed
and redistributed by any user under the regulations
of the GNU General Public License (FREE SOFTWARE
FOUNDATION 1991). Furthermore, it will be continu-
ously updated and improved. Currently, work is being
conducted in order to make available another
ordering algorithm, called Seriation (BUETOW and
CHAKRAVARTI 1987). Besides that, the refinement
algorithm Ripple (LANDER et al. 1987) will also be
implemented and released.
When the mapped markers are subjected to three-
point analysis, two estimates of the recombination
fraction for the same interval are obtained. These
estimates can be combined using a weighted mean,
with the weights being the reciprocals of the variances
of the two separate estimates (RIDOUT et al. 1998, WU
et al. 2002). This feature is already under development
and is expected to be available soon.
In the future, we expect to release OneMap as an
add-on package to R, including help files, new
functions for graphic representation of the results
and more example data sets. In this sense, critics and
suggestions are welcome.
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